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Gas gangrene caused by Clostridium species is a
long-recognized complication of trauma and pene-
trating intra-abdominal wounds. Spontaneous gas
gangrene in the absence of trauma is nearly always
described as occurring in patients with underlying
diseases. While Clostridium perfringens is the cause
of trauma-related gas gangrene in 60—80% of cases,
spontaneousmyonecrosis is typically caused by Clos-
tridium septicum.1 Here we describe a patient with
fulminant spontaneous C. perfringens gangrene, in
febrile neutropenia, with the characteristic histo-
pathologic changes.
A previously healthy 52-year-old male presented
to the Emergency Department complaining of right
lower quadrant pain and fever. His medical history
was significant only for upper respiratory tract
infection symptoms and oral aphthous lesions for
the previous week. On examination, the patient
appeared anxious. His temperature was 39 8C, blood
pressure 140/75 mmHg, pulse rate 100/minute and
respiration rate 24/minute. The physical examina-
tion revealed no abnormality. The laboratory eva-
luation was within normal limits with the exception
of the following values: WBC count 2.5  109/L with
5% neutrophils, hemoglobin 8.6 g/dL, hematocrit
24%, RBC count 2.5  1012/L. The serum glucose
was 193 mg/dL. The prothrombin time was 38.6 sec-
onds with 69.1 seconds partial thromboplastin time.
C-reactive protein (CRP) was 22.3 mg/dL.
The patient was hospitalized; ceftazidime plus
amikacin was started as our empirical first line ther-
apy for febrile neutropenia. On the second day of
therapy the patient complained of severe pain in the
right dorsal aspect of his thigh and developed
hypothermia. He was transferred to the ICU with
hypotension, hypothermia, and oliguria. Though he
remained conscious and oriented, oxygen therapy
was started (10 L/min). When a single bulla was
noted on the right shoulder, intravenous metronida-
zolewasadded to theprevious regime.Within3 hours
he developed abdominal erythema with swelling1201-9712/$32.00 # 2005 Published by Elsevier Ltd on behalf of Intthroughout the right hemithorax and right leg includ-
ing the scrotum. Subcutaneous crepitation was
detected throughout the right side of the body with
the appearance of blue-black bullous lesions contain-
ingwatery fluid (Figure 1). X-Ray films revealed gas in
the soft tissues of right side of the body. Despite all
measures, including bicarbonate with dopamine and
noradrenaline infusion, he remained unresponsive to
therapy.Anexploratory fasciotomy revealed vascular
thrombosis with no bleeding in fascial planes and
muscle, establishing the clinical diagnosis of myone-
crosis. Since his conditionwas inoperable, onlymate-
rial from blisters was examined histopathologically
and bacteriologically.
Gram and Giemsa smears contained Gram-posi-
tive rods with a few WBCs, and anaerobic cultures
yielded Gram-positive rods with double hemolysis
zones. The bacteria were non-motile and identified
with an enzymatic biochemical system (BBL; Crys-
tal, Atlanta, GA) as C. perfringens.
Histological examination showed marked myone-
crosis with visualisation of Gram-positive bacterial
invasion within muscle and along fascial planes.
Despite all supportive measures, the patient died
of multiorgan failure with progressive hypotension
within 4 hours of admission to ICU.
In a review of the literature, 49% of gas gangrene
cases were found to occur in patients after injury
and 35% after surgery.2 It occurred spontaneously in
only 16% of cases and this form is typically caused by
C. septicum.1,3,4 Although C. perfringens is the most
common cause of gas gangrene, C. septicum is the
dominant species associated with malignancy, dia-
betes mellitus, and immunosuppression.5—9
It is believed that Clostridia gain access to the
bloodstream after colonising the mucosa of the
large bowel,10 then spread via the bloodstream to
skeletal muscle, causing myonecrosis. Risk factors
for development of nontraumatic gas gangrene
include intramuscular injections, malignancy,
immunosuppression, and colonoscopy or neutrope-
nic enterocolitis.9,11—13 Our patient developed all
typical features of clostridial myonecrosis, with
neutropenia as a risk factor at the time. The onseternational Society for Infectious Diseases.
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Figure 1 Diffuse soft tissue swelling of the right upper arm, shoulder and upper part of thorax and scrotum with bullous
lesions.of disease is typically abrupt with extraordinary or
excruciating pain. On admission of the patient this
pain was overlooked. Rapid progression of gangrene
followed. The planned bone marrow biopsy was
cancelled due to transfer to ICU. The radiological
examination revealed no abnormality. When gas
gangrene is clinically diagnosed debridement
should not be delayed but since the lesion in this
patient began on the inner side of the right shoulder
and rapidly progressed to the hemithorax, his
condition was evaluated as inoperable. Only an
explorative fasciotomy could be done for diagnostic
purposes.
Necrotizing enterocolitis has also been described
recently in patients with C. septicum sepsis and
neutropenia.14—16 Rifkin16 suggested that mucosal
ulceration associated with neutropenia can become
colonized with clostridial species. In our case
although neutropenia was present, autopsy could
not be performed, hence enterocolitis could not be
exluded. It has not, however, been shown that
clostridial species can be isolated with increased
frequency from feces of patients with colonic
lesions or neutropenia.
Despite a rapid and usually fatal clinical course,
leading to death within 12—24 hours, cures have
been reported following prompt administration of
high dose antibiotics and surgical debridement.17 As
a result, patients with suspected gas gangrene who
are in severe pain should be given urgent treatment
to maximise the chances of survival.
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doi:10.1016/j.ijid.2005.02.005Hemophagocytic syndrome associated with visc-
eral leishmaniasis
Hemophagocytic syndrome (HS) is a clinico-patho-
logic entity characterized by activation and
uncontrolled non-malignant proliferation of T lym-
phocytes and macrophages. This syndrome, more
properly referred to as hemophagocytic lymphohis-
tiocytosis (HLH), is a rare disorder of infancy and
early childhood.1,2 The association of HLH and visc-
eral leishmaniasis (VL) is only rarely found in adults
and, when VL and HLH present together in patients,
diagnosis of the disease may be difficult.2,3 Herein,
we describe a case of HLH as a complication of VL.
A 34-year-old man was admitted to the Depart-
ment of Infectious Diseases at Rabta Hospital, Tunis,
in May 2003 with a 4-week history of progressive
fever accompanied by a marked alteration in his
general health, fever, chills, sweats and diarrhea.
On physical examination he was found to be febrile
(39 8C) and pale. He had hepatomegaly and spleno-
megaly, but lymph nodes were not enlarged. His
vital signs were normal and the rest of the physical
examination was unremarkable.
His white blood cell count was 1.89  109/L with
lymphopenia, anemia and thrombopenia (platelet
count, 45  109/L). Serum triglycerides were incr-
eased to 267 mg/dl with normal cholesterol, and the
serum lactate dehydrogenase level was elevated at
1572 U/L. Liver function tests showed alanine
amino-transferase (ALT) at 109 U/L and aspartate
amino-transferase (AST) at 413 U/L, with alkaline
phosphatase at 1169 U/L, and a raised total bilirubin
of 17 mg/dl. There was no serological evidence of
infection with cytomegalovirus, Epstein—Barr virus
or toxoplasmosis. Cultures of blood were negative
for specific bacteria. HIV status was unknown
because of the fulminant course of the disease.Initially, the patient received treatmentwith anti-
biotics (cefotaxime and ofloxacin), but he continued
to have fever with gastrointestinal bleeding and
severepancytopenia, anddisseminated intravascular
coagulation was diagnosed. The bone marrow aspi-
rate was normal, and bone marrow culture for para-
sites was negative. However, peripheral blood
culture for parasites yielded Leishmania infantum,
identified as Zymodeme MON 1 at the reference
center for leishmaniasis in Montpellier, France.
The patient’s condition worsened and he died 2
days later from acute gastrointestinal hemorrhage.
Bone marrow biopsy performed after death showed
increased monohistiocytes containing phagocytosed
erythrocytes, lymphocytes and leukocytes, but no
malignancy. These findings, together with clinical
presentation and laboratory data, were compatible
with a diagnosis of hemophagocytic syndrome. Post
mortem findings of liver biopsy showed extensive
necrosis with steatohepatitis.
To our knowledge, this is the first report of HLH
associatedwith VL in adults in Tunisia. The diagnostic
criteria ofHLHproposedby theFHL studygroupof the
Histiocyte Society in 1991,4 include clinical, labora-
tory, andhistopathologic features. Themost common
signs are fever and splenomegaly, but hepatomegaly,
lymphadenopathy, jaundice, rash and central ner-
vous systemmanifestations are also seen. Laboratory
abnormalities include pancytopenia associated with
hypofibrinogenemia, and elevated circulating fibrin
degradation products. Most patients have hypertri-
glyceridemia, elevation of lactate dehydrogenase
and marked elevation of ferritin.1,4
Histopathologically, hemophagocytosis is seen in
bone marrow, spleen, lymph nodes, and occasionally
the central nervous system and skin. Our patient had
an abnormal coagulation profile, elevated liver
enzyme activities, high triglyceride levels, low
